Abstract. Senna alata (L.) Roxb. (Fabales: Fabaceae) is a medicinal plant basically used as antifungal and sometimes as antibacterial. Local people believe it is the amount of the plant consumed that constitutes to its potency, other believe it is the incantation thereby disregarding the bioactive components present in the leaf of S. alata. Therefore, there is a need to examine this claim by examining the bioactive components that are present in the plant. The methanolic and ethanolic extracts were obtained using soxhlet apparatus and the concentrated extracts were purified using column chromatography; the fractions were eluted and screened for their phytochemical and the mass spectroscopic analysis was performed using a mass spectrophotometer. The antimicrobial activity was carried out using agar disc diffusion method. The phytochemical analysis revealed the presence of important secondary metabolites such as anthraquinone, flavonoid and saponins while steroids was absent in the leaf extracts. The molecular ions of 250, 250, and 222 were obtained from the mass spectra. This showed the presence of methaqualone, cinnamic acid and isoquinoline. Ethanolic extracts showed a higher antimicrobial activity when compared with the methanolic extracts but less activity when compared with the standard used (amoxicillin). It could be concluded that the presence of these phytochemicals could be responsible for the observed antifungal and antibacterial activities on the susceptible organisms studied of the plant and also can be a natural source of antimicrobial substances of high importance.
Introduction
Senna alata (L.) Roxb. is a medicinal plant of Fabaceae family. It has many common names such as Candle bush, Acapulo, Ringworm bush and Calabra bush. Wild senna (S. alata) is found in Ghana and Brazil, but it is now widely distributed in the United States of America and all over Africa, including Nigeria (Farnsworth and Bunyapraphatsara, 1992) . The plant is very important in many areas of life. The applications are so numerous. The applications include for medicinal purposes, antimicrobial activities, antioxidant activities, its nutritional values and many others. Different parts and constituents of the plant are reported to exhibit several therapeutic properties, such as antibacterial, antifungal, antimicrobial and analgesic Makinde et al., 2007) , antioxidants (Juvekar and Halade, 2006) . The biological activity of plants is basically due to the presence of certain structural feature of a compound or its metabolite. One of these features is the effect of structural features like conjugated double bonds; this dictates UV absorption properties of some flavonoids or phenolic compounds. Alternatively, a certain activity may depend on the stereochemistry of the compound since target enzymes and biological systems in general are stereospecific. Therefore, it is inevitable to characterize the compounds present in plant materials.
Phenolic compounds are extracted and purified or clean up from the plant material before structural characterization of the compounds. First, the metabolic activity of the plant is halted by flash freezing and lyophilization or by extraction of the plant materials using solvent of high polarity such as methanol, ethanol and acetone. The samples were pulverized and subjected to pre-treatment before extraction in order to improve the extraction yield. The crude extract may be purified using cleanup methods such as adsorption, partition, gel permeation, ion exchange etc and also, column chromatographic methods such as gel filtration over Sephadex LH-20 and reversed-phase (RP) chromatography (Waterman and Mole, 1994; Wang et al., 1998) . There are many physicochemical methods used for the identification of a specific compound. This is usually achieved by a combination of several physicochemical methods, such as ultraviolet spectroscopy (UV), gas chromatography-mass spectrometry (GC-MS), circular-dichroism spectroscopy (CD), Thin-Layer Chromatography, optical rotation, Fourier Transform Infrared (FTIR) Spectroscopy, nuclear magnetic resonance spectroscopy (NMR), Liquid Chromatography-Mass Spectrometry (LC-MS), mass spectrometry (MS), and X-ray crystallography. If the compound of interest is already known, it can be identified with less measurement by comparing its characteristic features with literature values or the data of standard compounds.
The quantification of active compounds in medicinal plants have become very significant, it has been shown that in-vitro screening methods could provide the needed preliminary observations necessary to select crude plant extracts with potentially useful properties for further chemical and pharmacological investigations (De Fatima et al., 2006) . The phenolic compound in S. alata varied from the leaf to the flower and this led to different approaches by the scientists to screen the plant for its therapeutic potency (Owoyale et al., 2005) . In recent research carried out on S. alata plant, it was discovered that it contain hundreds of bioactive compounds (De Fatima et al., 2006) . The compositions of these compounds are not the same and also, it was discovered that different bioactive compounds were present and this dictate its therapeutic functions.
Plants produce a large number of chemical substances or metabolites. In attempt to investigate these secondary metabolites, the extraction was done using soxhlet apparatus and also, identification and structural elucidation and the antimicrobial screening of the phytochemical present in the leaf of S. alata were investigated.
Materials and methods

Solvents
The solvents used for extraction and clean up (ethanol and n-hexane) were purified by distillation and the fraction collected at their boiling point.
Collection of sample
The leaves of S. alata were collected in a farm in Odokoto Area, Ogbomoso, Nigeria, between May and Braz. J. Biol. Sci., 2016, v. 3, no. 5, p. 209-219.
August, 2015, and identified by the herbarium unit of the Department of Pure and Applied Biology, LAUTECH, Ogbomoso. The leaves samples of S. alata were rinsed with distilled water and spread on a flat surface to air-dried for 25 days.
Sample preparation
The dried leaves samples were pulverized and sieved using a sieve of mesh size of 20 mm. The sieved samples were stored in air-tight containers and stored at 4 0 C for further analysis.
Extraction and concentration
Soxhlet apparatus was used for the extraction and was carried out based on the method of Adelowo and Oladeji (2016) with little modification. The leaf extract was concentrated using rotary evaporator.
Clean up
The column used was made of Pyrex glass, and have small diameter so as to have effective separation and obtain distinctive bands. The cleanup method was carried out based on the method of Adelowo and Oladeji (2016). Ethanol and n-hexane (2:1 vol: 30 mL) were used as the eluting solvent. The fractions were eluted and were collected in different beakers for subsequent analyses.
Phytochemical screening of phenolic compound
The phytochemical analysis of the leaf extracts were carried out for the presence of bio-molecular compounds such as anthraquinone, flavonoids, tannins, alkaloids and steroids using the standard qualitative procedure as described by Owoyale et al. (2005) .
Mass spectroscopic analysis of phenolic compounds
The MS analysis of the fractions obtained from S. alata plant extracts was performed according to the method of Adelowo and Oladeji (2016) .
Antimicrobial screening Antibacterial screening. The antibacterial assay was carried out using nutrient agar (NA) as the media. Each NA plate contains different isolate. About 6 mm diameter filter paper discs were sterilized at 160 °C for 2 h. Methanol and ethanol are used as control for methanolic and ethanolic extracts. The zone of inhibition of the bacterial spores was measured after incubating at 37 o C for 24 h. The minimum concentration of each extract that inhibits the growth of the bacterium was taken as the Minimum Inhibitory Concentration (M. I. C.).
Antifungal
screening. The antifungal assay was carried out using potato dextrose agar (PDA) as the media. Each PDA plate contains different isolate. About 6 mm diameter filter paper discs were sterilized in Petri dishes at 160 o C for 2 h. Methanol and ethanol are used as control for methanolic and ethanolic extracts. The zone of inhibition of the fungal spores was measured after incubating at 30 o C for 3 days. The minimum concentration of each extract that inhibits the growth of the fungus was taken as the Minimum Inhibitory Concentration (M. I. C.).
Results and discussion
The phytochemicals properties of S. alata The phytochemical analysis indicated the presence of important secondary metabolites (tannins, saponins, flavonoids, anthraquinone). The presence of bioactive components screened showed that S. alata plant posses antimicrobial properties. The result of phytochemical analysis showed that S. alata contained tannins, steroids, phenols and saponins (Table 1) . Medicinal plants contain a wide variety of secondary metabolites or compounds such as tannins terpernoids, alkaloids, flavonoids; that dictates the (Kumar et al., 2012) . The tannins present in the leaf of S. alata make it useful in production of antiseptic soap which are commonly used in bathing or cleansing of skin surfaces. Documented literatures have it that phytochemicals can be toxic to filamentous fungi, yeasts and bacteria (Treese and Evan, 2004) , and also, inhibitory to viral reverse transcriptase (Onwuliri et al., 2004) . A wide range of physiological activity of saponins, steroids, phenols and tannins are found to be more predominant and therefore may be responsible for the antimicrobial action (Sule et al., 2010) . The leaf of the S. alata plant also showed the presence of Flavonoids, they are discovered to be a group of polyphenolic compounds that showed antifungal, antibacterial, anticancer and anticancer potency Ekpo et al. (2010) .
Tannins have astringent properties which hasten the healing of wounds and inflamed mucous membrane due to their physiological activities such as antioxidant, antimicrobial and antiinflammatory properties. The use of S. alata leaves directly for healing fungal infections has long been in practice. Saponins have been traditionally used in detergents, pesticides and molluscides in addition to their industrial applications such as foaming and surface active agents. They help in controlling cardiovascular diseases and in controlling cholesterol in humans Onwuliri et al. (2004) . In addition to their use in industry, saponins also have a wide range of medicinal applications (Sule et al., 2010) .
Mass spectrometric analysis of phenolic compounds in S. alata leaf
The mass spectra of the phenolic compounds in S. alata leaf extracts were determined by conventional electron impact ionization. In the mass spectrum of each compound, the molecular ion, base peak and the fragmentation of the compound were shown.
Mass spectrometric analysis of methaqualone
Methaqualone (Figure 4 ) gave relatively weak molecular ions under electron impact conditions except the base peak which gave a relative density of 100%. The observed fragment ions of methaqualone are shown in Table 2 with their respective m/z values and their relative intensity. The possible fragmentation pattern of methaqualone is given in scheme 1 (Figure 3) . The fragment showed m/z values of 65, 91, 132 and 235. Also, the mass spectrum of methaqualone is given in Figure 2 . In the spectrum of methaqualone, the m/z value of 235 gave the highest relative intensity due to the loss of 
Mass spectrometric analysis of cinnamic acid
Cinnamic acid ( . from the molecular ion was observed in the spectrum, this lead to the m/z value of 175 (Table 3) . From the mass spectrum (Figure  7) , the m/z value for the cinnamic acid [m/z 250] gave the base peak. The loss -CH=CH-C 6 H 4 -O-Si(CH 3 ) 3 ] corresponding to the m/z 177 from the molecular ion. Also observed was a prominent peak due to the loss of the CH 3 radical, which showed a relative intensity of 75%. Table  4 . For the entire fragments observed, the molecular ion observed was a weak peak. The molecular ion observed showed m/z value of 222 with a low relative intensity. The base peak from the spectrum is observed with m/z value of 162. Prominent peaks of m/z values of 252, 190, 162, l18 and 77 corresponding to the loss of some radicals from the molecular ion were observed. The fragmentation pattern of Isoquinoline is given in scheme 3 ( Figure  9 ). The base peak from the spectrum (Figure 9 ) was obtained by the loss of -CH 2 C 6 H 3 -OH-O-CH 3 ] (corresponding to m/z value of 137) from the molecular ion. Also, the m/z 118 was obtained from the loss of -C 2 H 5 -NH-CH 2 -C 6 H 3 OH-O-CH 3 ] to give 25% relative intensity. 
Antimicrobial activities of phenolic compounds in S. alata leaf extracts
The growth of fungi and bacteria is a measure of fungitoxicity and bacteriotoxicity of the fungicide and bactericide respectively. The minimum concentration (MIC) obtained from the activities of the test organisms against the fraction and amoxicillin are given in Table  5 .
The ethanolic and methanolic of S. alata plant showed antibacterial and antifungal properties and all tested bacterial and fungal isolates responded positively to the extracts. The minimum inhibitory concentrations are shown in Table 5 .There are tremendous microbial effects on Aspergillus niger and Candida albican compared to the corresponding bacteria used. This agrees well with several reports in which similar observations were made (Khan et al., 2001; Abubacker et al., 2008) . The result of this study revealed the effect of ethanol fractions on Candida albicans to be significantly higher than the methanol leaf which thus similar to report of Ogunti and Olujoba, (1993) where the ethanolic fraction was found to exhibit marked antimicrobial activity against Aspergillus niger and Candida albicans when compared to methanolic fractions. The extracts showed potency when compared with the standard antibiotics used (Amoxicillin). The presence of these phenolic compounds has been found to be responsible for the fungicidal activity (Khan et al., 2001) . Variations in the concentrations of the phenolic compounds in ethanolic and methanolic fractions are responsible for the differences in the fungicidal activity between the methanolic and ethanolic (Timothy et al., 2012) . The Minimum Inhibitory Concentration obtained showed that Aspergillus niger and Candida albicans are more susceptible to the ethanolic leaf even at low concentration when compared with Staphylococcus aureus, Bacillus cereus and Klebsiella spp. This study justifies the ethno medical use of this plant in the inhibition of bacterial and other fungal diseases. We believe that the results obtained from this study are an encouragement for further studies that will lead to the elucidation of the structure of the active components. 
